Most mental disorders, when examined independently, are associated with an elevated risk for suicide attempt. However, mental disorders often co-occur, and that co-occurrence is well explained by models where specific mental disorders are understood as manifestations of latent dimensions of psychopathology. To date, it remains unclear whether the risk of suicide attempt is due to specific mental disorders, to specific dimensions of psychopathology (that is, internalizing and externalizing dimensions), to a general psychopathology factor or to a combination of these explanations. In a large nationally representative prospective survey, the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), we used structural equation modeling to examine the shared and specific effects of Axis I and Axis II disorders on the occurrence of suicide attempts in the general population and among individuals with a lifetime history of suicidal ideation. Effects of mental disorders on the risk of suicide attempt were exerted almost exclusively through a general psychopathology factor representing the shared effect across all mental disorders. Effects of remitted psychiatric disorders on the risk of suicide attempt were fully mediated by current mental disorders. Similar patterns of associations were found in individuals with suicidal ideation. These results held when using different approaches to modeling psychiatric comorbidity. Our findings underscore the importance of adopting dimensional approaches to comorbidity in the study of suicidal behavior. Because mental disorders increase the risk of suicide attempt through a general psychopathology liability, this dimension should be considered as an important therapeutic target to substantially advance suicide prevention.
INTRODUCTION
Despite considerable advances in our understanding of its neurobiology, suicide continues to be among the leading causes of death worldwide. 1, 2 Epidemiological studies in the West suggest that a vast majority of suicide attempters have a diagnosable psychiatric disorder, supporting the notion that mental disorders are among the strongest predictors of suicide attempt. [3] [4] [5] Most mental disorders, when examined independently, are associated with greater risk for suicide attempt. 3, [5] [6] [7] [8] [9] [10] [11] [12] However, mental disorders often co-occur, 13 and that co-occurrence is well explained by models where specific disorders are understood as manifestations of latent correlated liability factors (for example, internalizing and externalizing dimensions). 14, 15 Two previous studies 16, 17 have suggested that transdiagnostic factors may account for links between individual disorders and suicide-related outcomes. However, their models focused on a limited number of psychiatric disorders (that is, Axis I internalizing disorders). The predictive utility of these transdiagnostic factors has never been examined while adjusting for potential confounders, such as prior suicide attempts and sociodemographic characteristics. In addition, as dimensions underlying psychopathology are positively correlated, 18 the risk of suicide attempt might be increased mostly by a general psychopathology factor (representing the shared effect across all mental disorders) rather than by specific dimensions of psychopathology. 17 Therefore, to date, it remains unclear whether the risk of suicide attempt is due to specific Axis I or Axis II disorders, to specific dimensions of psychopathology (for example, externalizing dimension), to a general psychopathology factor or to a combination of these explanations. 16, 17 This question is crucial because if suicide attempt risk is disorder-specific, disorder-specific interventions may be needed for risk reduction. By contrast, if the risk is mostly mediated through transdiagnostic factors, interventions that address these factors may have greater impact on suicide risk reduction.
A second unanswered question is whether remitted psychiatric disorders increase the risk of suicide attempt exclusively through the greater risk for current disorders or whether they have other sustained, specific effects independent of current disorders. In addition to advancing the understanding of the mechanisms through which mental disorders lead to suicide attempts, this question has also important implications for suicide prevention by allowing better identification of those at greater risk for suicide attempt among individuals with a history of mental disorders.
Last, recent epidemiological studies have suggested that mental disorders may have weaker effects on predicting suicide attempts among individuals with suicidal ideation 5, 10 and that instead, suicide attempts in those individuals are better explained by a distinct genetic component. [19] [20] [21] However, no study has examined this issue by taking into account the presence of comorbid mental disorders among those with suicidal ideation. 5 This prospective study examined the shared and specific effects of a wide range of DSM-IV Axis I and Axis II disorders on the 3-year risk for suicide attempt. As dimensions underlying psychopathology are correlated, 18 we used a bifactor latent variable approach to disentangle the effects shared by all mental disorders (that is, general psychopathology), those specific to dimensions of psychopathology (for example, internalizing dimension) and those specific to mental disorders per se (for example, major depressive episode). We repeated these analyses in the subsample of individuals with a lifetime history of suicidal ideation at Wave 1 to examine whether the effects of mental disorders on the risk of suicide attempt are similar in this group.
MATERIALS AND METHODS Sample
Data were drawn from the Wave 1 and Wave 2 National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), a nationally representative face-to-face survey of the US adult population, conducted in 2001-2002 (Wave 1) and 2004-2005 (Wave 2) by the National Institute on Alcoholism and Alcohol Abuse (NIAAA) and described in detail elsewhere. 22 The target population included the civilian noninstitutionalized population, aged 18 years and older, residing in the United States. The cumulative response rate at Wave 2 was 70.2%, resulting in 34 653 Wave 2 interviews. 22 The Wave 2 NESARC data were weighted to be representative of the US civilian population based on the 2000 census. 22 The research protocol, including written informed consent procedures, received full human subjects review and approval from the US Census bureau and the Office of Management and Budget. The present analysis includes the 20 089 female and 14 564 male participants who completed interviews at both waves.
Measures
Assessments of DSM-IV Axis I and Axis II disorders. Mental disorders were assessed using the Alcohol Use Disorder and Associated Disabilities Interview Schedule, DSM-IV version (AUDADIS-IV), a structured diagnostic instrument administered by trained lay interviewers. 22 Axis I diagnoses included substance use disorders (alcohol use disorder, drug use disorder and nicotine dependence), mood disorders (major depressive disorder, dysthymic disorder and bipolar disorder), anxiety disorders (panic disorder, social anxiety disorder, specific phobia and generalized anxiety disorder) and pathological gambling. For all Axis I disorders, diagnoses were made in the past 12 months prior to Wave 1. Axis II disorders (including avoidant, dependent, obsessive-compulsive, histrionic, paranoid, schizoid and antisocial personality disorders) were assessed on a lifetime basis. 22 The test-retest reliability and validity of AUDADIS-IV measures of DSM-IV mental disorders is good to excellent for substance use disorders and fair to good for other disorders. [23] [24] [25] [26] [27] Assessment of lifetime suicidal ideation and suicide attempts. To assess lifetime history of suicidal ideation and suicide attempt at baseline, individuals with a lifetime history of 2-week episode of depressed mood and/or anhedonia were asked in Wave 1 whether they had ever felt like they wanted to die or ever thought a lot about their own death or committing suicide, and whether they had ever attempted suicide. To assess for incident cases of suicide attempt, all Wave 2 respondents were asked: 'Since last interview, did you ever attempt suicide?'
Statistical analysis
Because previous work has shown that internalizing disorders are more prevalent among women and externalizing disorders are more prevalent among men, 28 all analyses were stratified by gender. Weighted percentages and their corresponding standard errors were calculated to provide descriptive information about the relationships of past-year Axis I disorders and lifetime Axis II disorders assessed at Wave 1 with suicide attempt occurrence between the two Waves. Odds ratios, population attributable fractions (PAFs) and their 95% confidence intervals were calculated to provide information on future suicide attempts within each subpopulation with each mental disorder.
Next, we used confirmatory factor analysis (CFA) to identify the latent structure underlying individual mental disorders assessed at Wave 1. Building upon the CFA model fit by Blanco et al. 18, 29 on these data, which generated three dimensions ('internalizing I', 'internalizing II' and 'externalizing'), we performed a bifactor CFA model to determine whether a general psychopathology factor measured by all mental disorders in addition to disorder-specific factors [30] [31] [32] fit the underlying structure of mental disorders. We also tested an alternative approach to modeling mental disorder comorbidity and built upon the distress-fear-externalizing CFA model 15, 28, 33, 34 and performed a bifactor CFA model. We examined measures of goodness-of-fit, including the comparative fit index (CFI), the Tucker-Lewis index (TLI) and the root mean squared error of approximation (RMSEA). CFI and TLI values greater than 0.95 and values of RMSEA less than 0.06 are commonly used to indicate good model fit and were used as cutoffs. 35 Finally, after confirming that the measurement parameters of the bifactor models were sex invariant, we used a multiple-group structural equation model stratified by sex to assess shared and specific effects of the different mental disorders at Wave 1 on the risk of suicide attempt, while adjusting for prior suicide attempt and sociodemographic characteristics, that is, age, race/ethnicity (White versus non-White), marital status (married versus non-married) and household income. Specifically, we examined three sets of relationships: (i) the effect of the general psychopathology liability factor (representing the effects shared across all mental disorders) on the risk of suicide attempt, (ii) the effects of each of the dimensions of psychopathology on the risk of suicide attempt beyond the effect of the general psychopathology factor and (iii) the effects of mental disorders per se on the risk of suicide attempt above and beyond the shared effects of mental disorders through the latent factors. These analyses were conducted in both the full sample and the subpopulation of subjects with a lifetime history of suicidal ideation at the time of Wave 1 interview.
As internalization and externalization dimensions are positively correlated, 18 an advantage of modeling a bifactor model is that a general psychopathology factor accounts for a good deal of this correlation, is orthogonal to these dimensions and saturates each mental disorder diagnosis directly. [30] [31] [32] The bifactor model allows to disambiguate from each other effects shared by all mental disorders (represented by the general psychopathology factor), those shared by disorders within each dimension of psychopathology (for example, externalizing dimension) and the specific effect of each mental disorder per se.
36
The relationship between the general psychopathology factor and the risk for attempting suicide is interpreted as the effect of the overall shared mental disorder liability predictors on the risk for attempting suicide. By contrast, the relationships examined between the specific dimensions of psychopathology or specific individual disorders and the risk of suicide attempt are interpreted as the direct effects, because they indicate effects that are not mediated through the general psychopathology factor. Standardized estimates of the relationship between suicide attempt and each latent factor indicate how many standard deviations higher (or lower) the mean of the latent variable underlying the binary outcome are expected to be for each increase in an additional unit of that latent factor while adjusting for the other factors and covariates. To determine whether a particular type of mental disorder predicts suicide attempt above and beyond the association attributable to the latent variables, modification indices (that is, chi-square tests with 1 degree of freedom) were examined to test whether any residuals associated with individual mental disorders are correlated with the risk of suicide attempt. To avoid including direct effects that could be significant because of multiple testing and because of the large sample size, 29, 37 we considered significant direct effects of items with modification index greater or equal to 10.
To examine whether remitted disorders had an additional effect on the risk of suicide attempt, we repeated analyses including lifetime, remitted psychiatric disorders at Wave 1. Were lifetime remitted disorders to exert independent effects, the model would show direct effects from those disorders on suicide attempt. If remitted disorders only predict current disorders, it would indicate that their association with suicide attempts was fully mediated by current disorders.
We decided a priori to evaluate statistical significance using a two-sided design with alpha set at 0.005 in the analysis for the full population and at 0.05 in the analysis for the subpopulation with suicidal ideation. 38, 39 PAFs were computed using the Punaf program 40 for STATA software (Svy routines in Stata, version 11.0; StataCorp, College Station, TX, USA). 40, 41 The program implements the method for estimating PAFs as recommended by Greenland and Drescher 42 for cohort studies. All other analyses were conducted in Mplus Version 7.3. 37 The default estimator for the analysis was the variance-adjusted weighted least squares (WLSMV), a robust estimator appropriate for ordered categorical and dichotomous observed variables such as the ones used in this study. 37 All analyses accounted for the NESARC's complex sampling design.
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Complementary analyses
To examine the robustness of our findings, we also performed a secondorder model with the three dimensions of psychopathology for the internalizing I-internalizing II-externalizing CFA model and the internalizing and externalizing dimensions for the distress-fear-externalizing CFA model loading on a general psychopathology factor.
18,29
RESULTS
Associations of mental disorders with future suicide attempt
The prevalence rates of suicide attempt during the 3-year followup period were 0.5% in men (s.e. = 0.01, N = 75) and 0.9% in women (s.e. = 0.01, N = 178) in the full sample, and 2.1% in men (s. e. = 0.5, N = 37) and 3.3% in women (s.e. = 0.4, N = 106) in the subpopulation of individuals with a lifetime history of suicidal ideation. A majority of male (75.3%) and female (66.9%) participants in the full sample who attempted suicide between Waves 1 and 2 had a past-year DSM-IV Axis I disorder or a lifetime Axis II disorder at Wave 1. These rates were even higher among subjects with a history of suicidal ideation at Wave 1 (90.4% in men and 85.6% in women, respectively). In the full sample, PAFs of mental disorders in predicting suicide attempt were significant for 16 disorders in women and 9 disorders in men, with PAFs ranging from 12.8% (avoidant personality disorder) to 30% (nicotine dependence) in men and from 5.8% (dependent personality disorder) to 35.2% (major depressive episode) in women. In the subpopulation of individuals with a history of suicidal ideation, PAFs were significant for 10 disorders in women and 3 disorders in men, and ranged from 26.5% (panic disorder) to 38% (alcohol use disorder) in men and from 8.2% (drug use disorder) to 41.7% (major depressive episode) in women ( Table 1 ).
Structure of current mental disorders
The multiple-group bifactor three-dimension CFA model with a general psychopathology factor measured by all mental disorders in addition to disorder-specific dimensions provided an excellent Figure 1 . Bifactor model of the internalizing I-internalizing II-externalizing structure testing the shared and specific effects of mental disorders on the occurrence of suicide attempt in a general population sample of men (n = 14 564) during a 3-year follow-up period. Ellipses are used to denote latent constructs, rectangles are used to denote the observed variables measuring or impacting on these constructs. The bifactor model parses disorder variance into general variance (i.e., variance of the general psychopathology factor), variance of dimensions of psychopathology (e.g., variance of the externalizing dimension) and unique variance (variance of each mental disorder per se). Regression coefficients shown are standardized. Values in brackets indicate their standard errors. Only significant effects (two-sided Po0.005) are represented in the model. There is no specific dimension of psychopathology or disorder with modification index greater or equal to 10 to predict suicide attempt in addition. Reference groups used for covariates are individuals with a household income equal or higher than $70 000, aged 18-29 years, non-White, not married and not living with someone as if married, and without a lifetime history of suicide attempt at Wave 1. GAD, generalized anxiety disorder; MDE, major depressive episode; OCPD, obsessive-compulsive personality disorder; PD, personality disorder; SAD, social anxiety disorder. Effects of transdiagnostic factors on the risk of suicide attempt After adjusting for age, race/ethnicity, household income, marital status and prior suicide attempt, the general psychopathology factor representing the shared effect of all mental disorders increased the risk of suicide attempt in both genders (Figures 1  and 2 ). In addition, having a household income lower than $20 000 increased the risk of suicide attempt in men only. Prior suicide attempt increased the risk of suicide attempt in both genders. There were no direct effects from any dimension of psychopathology or disorder on suicide attempt in both genders. The bifactor model of the distress-fear-externalizing structure provided the same pattern of associations between mental disorders and suicide attempt both in the full population and in the subpopulation of individuals with suicidal ideation, except for a small variation: in these models, based exclusively on Axis I disorders and antisocial personality disorder, there was a positive direct effect of the distress factor on suicide attempt in women only, probably because of the absence of other personality disorders in the structure of these models (Figures 3 and 4) .
The effects of remitted psychiatric disorders on the risk of suicide attempt were fully mediated by current mental disorders in both genders (data available on request).
The patterns of association found in the full population held among individuals with a lifetime history of suicidal ideation in Wave 1 (see Supplementary Figures 1 to 4) . No sociodemographic characteristics had direct effects on the risk of suicide attempt in this subpopulation in either gender. Figure 2 . Bifactor model of the internalizing I-internalizing II-externalizing structure testing the shared and specific effects of mental disorders on the occurrence of suicide attempt in a general population sample of women (n = 20 089) during a 3-year follow-up period. Ellipses are used to denote latent constructs, rectangles are used to denote the observed variables measuring or impacting on these constructs. The bifactor model parses disorder variance into general variance (i.e., variance of the general psychopathology factor), variance of dimensions of psychopathology (e.g., variance of the externalizing dimension) and unique variance (variance of each mental disorder per se). Regression coefficients shown are standardized. Values in brackets indicate their standard errors. Only significant effects (two-sided P o0.005) are represented in the model. There is no specific dimension of psychopathology or disorder with modification index greater or equal to 10 to predict suicide attempt in addition. Reference groups used for covariates are individuals with a household income equal or higher than $70 000, aged 18-29 years, non-White, not married and not living with someone as if married, and without a lifetime history of suicide attempt at Wave 1. GAD, generalized anxiety disorder; MDE, major depressive episode; OCPD, obsessive-compulsive personality disorder; PD, personality disorder; SAD, social anxiety disorder.
Complementary analyses
The fit indices for the second-order model with the three dimensions of psychopathology for the internalizing I-internalizing II-externalizing CFA model and the internalizing and externalizing dimensions for the distress-fear-externalizing CFA model loading on a general psychopathology factor were CFI ⩾ 0.949, TLI ⩾ 0.944 and RMSEA ⩽ 0.023 (see Supplementary Tables 5 to 8 ). The second-order model showed very similar results to the bifactor model both in the full population and in the subpopulation of individuals with a history of suicidal ideation (see Supplementary  Figures 5 to 12 ).
DISCUSSION
In a large, longitudinal, nationally representative sample of US adults, mental disorders were strongly associated with the risk of suicide attempt during the 3-year follow-up, and their effect on this risk occurred in both genders almost exclusively through a general psychopathology dimension representing the shared effects across all mental disorders, independently of sociodemographic characteristics and history of prior suicide attempts. Furthermore, the effect of remitted psychopathology on the risk of suicide attempt was fully mediated by current mental disorders. Similar patterns of associations between mental disorders and suicide attempts were also found in the subsample of individuals with suicidal ideation at Wave 1. These results held when using different approaches to modeling psychiatric comorbidity. These findings advance our understanding of suicide attempt in several important ways.
Although previous studies have consistently demonstrated that psychiatric disorders increase the risk for suicide attempts, 3, [5] [6] [7] [8] [9] [10] [11] our results show that this risk is not uniquely associated with any single disorder, but rather mediated by an overall latent liability (that is, predisposition) to psychopathology. Increased psychopathological load, as measured by higher scores on the general psychopathology latent variable, is associated with a greater risk for suicide attempt. Our results help reconcile and summarize findings that both internalizing (for example, major depressive episode) and externalizing disorders (for example, substance use disorders), as well as comorbidity 5, 11 and severity of disorders, 43 increase the risk of suicide attempt. They also suggest that although interventions on individual disorders are likely to decrease this risk, interventions directed at broader, more global psychopathological processes are likely to have greater effect. As mental disorders can be understood as manifestations of latent correlated liability factors (for example, internalization and externalization dimensions), 14 remission of one specific disorder (for example, major depressive episode) may be insufficient to reduce the risk of suicide attempt if the psychopathological load of the general psychopathology dimension remains as indicated by all other disorders loading on this dimension. At a more general level, our findings are consistent with current dimensional conceptualizations of psychopathology 33, 34, [44] [45] [46] [47] [48] [49] and call for identification of psychological and biological processes underlying these broad psychopathological dimensions. There is already evidence that the brain circuitry and neurochemistry abnormalities related to psychiatric disorders tend to overlap within the same liability dimension [50] [51] [52] and across dimensions. 53 Our findings held for both genders suggesting that, although levels of liabilities for internalizing and externalizing disorders may vary by gender, 28, 54 the effects of those liabilities on the risk of suicide attempt are similar across genders.
A second important finding of the present study was that remitted psychiatric disorders exerted their effects on the risk of suicide attempt through current disorders. From an etiological perspective, these results suggest that prior and current psychiatric disorders are manifestations of more general overarching liabilities that mediate the associations between mental disorders and suicide attempts. From a clinical point of view, our results suggest that assessment of current disorders may provide most of the information necessary to assess the risk of suicide attempt associated with psychiatric disorders. 55 However, structured interviews tend to underestimate the prevalence of remitted psychiatric disorders, 56 and current disorders can also decrease the likelihood of recalling past disorders. 57 Therefore, it is possible that this result may be partly biased by an underestimation of remitted psychiatric disorders. Nevertheless, structured interviews mimic clinical interviews, in which recall bias can also occur. Therefore, our results suggest that patient report on past disorders adds little to the prediction of future suicide attempts.
Last, in contrast to some prior cross-sectional studies, 5, 58 we found that patterns of associations of mental disorders with increased risk of suicide attempt also held in the subpopulation of participants with suicidal ideation in both genders, suggesting that underlying mechanisms may be similar in this population and in the general population. The difference between our findings and those of previous studies may be due to the inclusion of Axis II disorders in our analyses and our approach to modeling comorbidity. Our findings underscore the importance of carefully modeling comorbidity to advance our understanding of suicidal behavior. Figure 4 . Bifactor model of the distress-fear-externalizing structure testing the shared and specific effects of mental disorders on the occurrence of suicide attempt in a general population sample of women (n = 20 089) during a 3-year follow-up period. Ellipses are used to denote latent constructs, rectangles are used to denote the observed variables measuring or impacting on these constructs. The bifactor model parses disorder variance into general variance (i.e., variance of the general psychopathology factor), variance of dimensions of psychopathology (e.g., variance of the externalizing dimension) and unique variance (variance of each mental disorder per se). Regression coefficients shown are standardized. Values in brackets indicate their standard errors. Only significant effects (two-sided P o0.005) are represented in the model. Dotted arrow indicates direct effect beyond effect of the general psychopathology factor. There is no other specific dimension of psychopathology or disorder with modification index greater or equal to 10 to predict suicide attempt in addition. Reference groups used for covariates are individuals with a household income equal or higher than $70 000, aged 18-29 years, non-White, not married and not living with someone as if married, and without a lifetime history of suicide attempt at Wave 1. GAD, generalized anxiety disorder; MDE, major depressive episode; PD, personality disorder; SAD, social anxiety disorder.
Our results should be interpreted in the light of several limitations. First, despite its prospective design, our study cannot establish a causal relationship between mental disorders and the occurrence of suicide attempt. 59 Second, although Wave 1 of the NESARC examined a wide range of Axis I and Axis II mental disorders, several disorders, including psychotic disorders and borderline personality disorder, known to be linked to suicide attempts, were not included. For example, because borderline personality disorder was assessed in Wave 2, we decided not to include this disorder in our study to preserve its prospective design. However, the structure of psychiatric disorders seems to be robust to the inclusion of a broad range of disorders as indicators and the inclusion of borderline personality disorder in additional analyses did not modify the statistical significance of the effect of the general psychopathology factor on the risk of suicide in any gender. Third, our study examined the occurrence of suicide attempts in a 3-year period and the pattern of associations may differ for longer or shorter periods of time.
Despite these limitations, our findings underscore the importance of adopting dimensional approaches to comorbidity in the study of suicidal behavior, which may help disentangle biological and psychological mechanisms underlying the associations of these psychopathological dimensions with suicide attempt. Because mental disorders increase the risk of suicide attempt through a broad general psychopathological liability, this dimension should be considered as an important potential therapeutic target to substantially progress in suicide prevention.
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